Membrane microviscosity regulates endothelial cell motility.
Endothelial cell (EC) movement is an initiating and rate-limiting event in the neogenesis and repair of blood vessels. Here, we explore the hypothesis that microviscosity of the plasma membrane (PM) is a key physiological regulator of cell movement. Aortic ECs treated with membrane-active agents, such as alpha-tocopherol, cholesterol and lysophospholipids, exhibited a biphasic dependency on membrane microviscosity, in which moderate increases enhanced EC migration, but increases beyond a threshold markedly inhibited migration. Surprisingly, angiogenic growth factors, that is, basic fibroblast growth factor (bFGF) and vascular endothelial growth factor (VEGF), also increased membrane microviscosity, as measured in live cells by fluorescence recovery after photobleaching (FRAP). The localization of Rac to the PM was modified in cells treated with membrane-active agents or growth factors, suggesting a molecular mechanism for how membrane microviscosity influences cell movement. Our data show that angiogenic growth factors, as well as certain lipophilic molecules, regulate cell motility through alterations in membrane properties and the consequent relocalization of critical signalling molecules to membranes.